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^^KOrganopolysulf ide, cathode active material comprising the same and lithium 
battery employing the cathode active material} 

£ 3^8: 3^1 ^ ^7>^#Sl^S}-ol ol -g-*V ^i^l 

51 -IR3-8: t-M^fl ZLHfl^o]rf. 

#^Hr 7l#^-o> ^ ^.o)^ ^efl 7 l#] 

&7)s\-n^9l -f^fr ##^4 ^^oj -f^*V elf- £ 

<5> #tfl-g- 717121 A>-g-Ol HB>S7ll ^7>f-ofl tcHl}. 2*r*i*H tfl^J- ^_£L7 r ^ 
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) 
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^JL ^MHi}. =LZ\JL ol^tb #tfl-g- 7l 7]°] ^nloj-o> 7j igsj- jaoflu) 

^^Ctt^I^* ,* ~U + > k sl-JO. >0 ,0. -tIIhV^L— ~7J ^1 2 1 ^=2-^-1 T7l -xll rtl T-1 ^1 rrVI 

vc4ui vaiuu wei^iny e y— 'iLL ~~l S S s. ' U s ^( i_ X_l -*T^M ~ I . w I "Ml Ml — i 

c^o) ^j-cf. ^nV o}xj^ r <&^A$ ^ 2}-*^ -f^JI ^7|-7> ^ 

<8> ^4 7fl^ tj-^a). ^ ^-71 ^ 5|-^1- o] 

<9> # ell- s]i (Polypi us Battery Company, Inc. )*HHfe -fM ?fl4i= ##^5. 

*\ (R(S) y ) n (^7H y^r 1 xfl*1 6°lJI, n^r 2 i4)*l 20^ ^14)* 7 fl^>^cf. n^cfl 
°1 ?fl^ ##^^r °l-g-*>^ #*1^ °HM*1 a£r -f^H^ ^ ^H3°l Ir^i^Kr 
^l^l 91^. 

<io> d]-^- s.^ *fl5,686,20lJL2f n]-^- ^15,532,077^^1 7lH<a fr 7 ] 

°im^l ^SL -f^rM", -^RM ^^l-S-ff 

^ 150%# ^^flo) ^ s _g.;g j-^-o] 

<n> 1- ell 3 (Mo 1 tech CorporatianMHH 71)^ 7fl4i^ W^^^ (CS x ) n (^7H 
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1.7-2.3*]J1, n£ 2 ifl*l 20°J) ^ (C 2 S x ) n (^ ?1 *] x^r 1-10, n>2 0 J)7]- ^1^^ o}t}( 

js.*} ;*)l5,529,860JD. ojsit}- °l€-^<y fl-g-^Cspeci f ic 

capacity)-^ ^AM- ol-g-f-azf ^5}. ^ ^ ^, ^ «M ^-S^l 7}<*^ 

— I — ■ I TT 3. (3 ~ I - I -j w, t_ ' | S ~1 "N| a„ O / I i-L "l| S w f| S. °| ~1 'ill ^ 1 -^r — i 

<13> tiV^ol ojs^ ^ ^ 7l#3 #7l ^^fV ^.7>ii#e)^S}-olc 2}- 

<15> ^-71 7l#^ ^)^r ojs.71 ^oflA-^ J^Al 10) Sf^-jz]- ^ 

<16> <^.^£) 1» 
<17> 
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<18> #7l^i R4r ^ SEfe CH 3 °14. 

<19> ^7] R°l ^rdtSl S)-^ 1^1 s^-i-^ ^ 5.2^#.§.e1-°l H.^>^ «]--§- ^l"^ ^ 

(Ci4Hio0 2 S8)n 0 l^ *> 7 1 2S. i^l^Cf. H^Jl, #7l RO) ^1^7lo] £}- 

sJ-^-l-Jlj. ^3]£ic.#S.^ol=^ al-o. ^j^o} ^Alo] (Ci4Hio02S 8 V"U , 

k}7] s}-^] 3A5. S^l^cf. 
<20> <gj-t)-^ 2> 




<24> -g- 7l#^ ^-^1^ SEtb, 45. S^TT 3^ ^%°-£. ^ 

<25> <g)-«}-^ 4> 
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<26> 




<28> A oM 2 4^ _2.7> V #^ ^5l-ol ^1- 5. 

^*Hr 3* ^ 7fl^ *H^*Rr 

<29> 7l^^ ^Mlfe- <#7] ^fldi^ *fl-§-*}jl SU^r 3* 

<so> a. ^efl^ 2^^^1^ ?fl^JE. A}-g-5]zL £1^ q*3, ^ 

<32> 115114, ^ofl rr|-=. ^7>^#Sl^S}-Ol^.^ &7)5\-^ °l-§-lr°] <#5LS>:iL ( ti] 

-g-^Cspecif ic capacity) -tH^t} 1 }. 
<33> ^sfio] 2^>^^ofl^ ?B^= LiCo0 2 , LiNi0 2 , LiMn 2 0 4 ^ ^ 

^ ^>-g-^ ^1 3.5~3.7V°m. 

<34> tiV^, 71] ##^^1 ^ofl 4€- 2 1^^] 4^1 ^.7>2^1-e]^3Xl- c l^# 
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^>-8-*>^ ^H*>^ 9= 2v^ #<y-g- m-e^i}. 2v^ ^<a-^ #^-^<a zl^i ji 

^sfllMl tH*"M ^-(potential window) ^3H;e.s. tfl-s^-sj 51*1} _n£- 

<36> <5|-*}-il 1> 



<37> 




HO-/ Y-!hQ_oh 



<38> ^>7l^^, R-gr ^ SE^f CH 3 ^Cf. 

sf#^ (Ci4H 10 0 2 S 8 )nolJl, o)^ 2S. ^^.(a^H , n^r 1 2°] 

^) 

<40> <gj-4}-Ai 2> 

<41> 




3 (Ci 4 Hio0 2 S 8 ) n olJL ( 30.5. SAl^cf(^7lA^ ( n £. i 2 

£r 2o]cf) . 
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<45> ^*V > 5|-«j-Al 43- S^lS)^ _2.7}^#H^2}-0]j=^- afl-g-^ , o] 

<46> <2j-*}-^ 4> 
<47> 




<48> ^.7>^#Bl^2|-o]^^ ^ Al C6S18^m. 

<49> #7) 2 tfl^l 4£) ^.7j-^#Sl^3}-ol 7fl4i= °l-g-7>^3>^ , °1 

<50> a. Mj-^ofl of^ 2*>*1*H]*| Jl^l Jl^> ^f-^l-gr^ ufl^-B}- 

<51> C]^, 7fl4i^ %#*I3.>M <#7) 2 tfl^l 4^ ^7}^#a)^s)-C)l^l- *fl-§-*}-JI 
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<52> n}*], 9)\^IL lhi-l)<>l 3|-«H4 2 ^fl^l 4^ sj-u}^ iL7>2t#e| 3*M = ofl £ 

#*fl, ^fl-^ ^ Y7>*>J1 ^11- ?ti^ 

<53> ^7) ^je. xE^aQS-fe- ^3), om^^l acetylene 

black) 7l^^4i(VGCF, vapor growth carbon fiber)-§- ^r-g-^h}. #7l 

^ 7fl^:EL -H^£- 100 ^^1- 7)fo S ^>o3 5 

20 ^^H, jic} H>^-2j^7fl^ 13 ifl*] 17 ^^oji^ 7RV w].^^>7fl^ 15^^ 
o]4. o] nfl SL^S] ^o] 20 3^Kr ^-Mxr 7fl^H ^*1H 

^-g- n^-s\7)7\ 7fli= ^-cfl^ ^-^^ 

<54> ZL^Jl ^^flS-fe ^S^H^S. ^>-g-E]^ JL^-X} nflHSji ji**} ^}St[ 

(Acrylonitrile-Methylmethacrylate-Styrene terpolymer: AMS), «1 ^B} iffi-I-ip_$.e|-o];!=- 
SiAft^SESlI -2#bM (PVDF-HFP copolymer), «1 = (PVC) ^ 

3.+* ^-o] oXjl, ^^flo] 7 fli= #1-^ uL^£- 100 7l^O. 

S *H 10 35 *>-8-*r°L ^-4 Wr^^Hl^ 20 ifl^l 32 ^>-g-tb 

cf. o] nfl ^^1^ ^o) 35 S^>^ ^-fofl^ 3*«H| 2 tfl*l 4^^1^i # 
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^€ *}^9l n^^L #1-^^ f-^^l #tfl3 ^s>^- &*fl7} 10 njoV 

31^^- ##*g= 100 7]^o_S. *H 55 ifl*l 90 f^JfoH, J± 

cf ti>^3]s>7j]^ 55 70 #^o]^ , 7}^- uf^Hl-Tfl^r 65 #^o]cf. o] ttj] 

7fldii2EL 90 f^Jf-I- a^Kr ^-f<Hl^ J£ 31*11, ^ el#<*£) ^g- 

^> ^ ^# °l£r3 ^£7> o]^ ^ x^o) #7>S>J1 , 

*1 ^lM*!^ ZL ^SflajSl oflS.^ Bl#( lithium perchlorate, 

LiC10 4 ), ^l-"^^-^^ sl#(lithium tetraf luoroborate, L1BF4) , ^rS}-'^ e)f- 
(lithium hexaf luorophosphate, LiPF 6 ), ^-IrsHll^-^]: e) #( 1 ithium 
t r i f 1 uor omet hansu 1 f onat e , Li CF3SO3 ) ^ ^ # «1 ^ #^5. nim^i ^ o>c] = ( 1 i t h i urn 
bistrif luoromethansulfonyl amide, LiN(CF 3 S0 2 )2^- S^tH ^HS. 

^uJ-O} 0 )£-S$ H^f-^ Aj-lg-^-Jl ^ ^-^o. S^-§-£] JL*§^ 100 

7l^o.S *H 2 ifl*l 4 ^^^] ^Jo] t^^cf. n}-o}: 2|f<go] ^.^o] 4 
f 1 ^* i^^Wb '^ofl^ 5j# °1-Sr^ 3i 3 iL#( ionization efficiency)^ ^^}JL, 
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<57> # 7 ) -g-nflSL^r ^^1^- Sl#«* -g-^A]^ ^ ojjn , = 

6MH]Ii, N-^ll^l-^^, ^Mi^ofnlJEL, o>^§ ^-|- A>-g-^-c].. ^ 

slJZ. ZL 7^ = # Jl^^- 100 250 *fl*l 730 

^H^St^. ^7^ -g-nfl^ ^-^o] 730 f^Jf# S^Rr ^-f ofl^ 7fl^= % 
1-^. S^-i-^ ^£7> 3j-o>^ SAj#^ 7fl^ 4^C] ol^Tj) 5] 57, 250 f^^f 

7l7> 0^^7)1 ^t}. 

<58> o]5f oflitjc elf- ^oli} e}f- ^-g- ofl^c ^aflAjofl ^ 

7fli^.^ p>^7>^]^ ^f- -g-^ojq- xg^o]) s.#^ t ^ ^7M]» -^-71-^ 53 

£ 7>^^cf. 



<59> 



<60> 



<61> 



Aj-71 7fl;£i=<2j- ^HAl-oHl ^SleflolE]-!- 711 Afl*> 4-§", ^11- £^tfl3. ^f^JI, 

^ s?i*HH -g*8*h}. oH-H, ^H^if-o.^*) 2^>^i^7l- ^ 

A #*M-fi- 4-§-*Rr sJf-Ai*l _n£-*> ^sfl^ ^7} wv^i^cf. 

Aj-71 Jl^l 3L&x\ ^Sfl^S-fe Aj-^a] o.^ <£^7\^ cf^-Aj #eH£5-€3l(A^^ : 
€7>=(Celgard) 2500), t\-&s§ -^sHM ^ 4^ ^eH l^-tel^i^ cf=§^ 
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T^^M, ^f-^^r 7fli= ^^-g- Aj-g-^ 3#<*:4 

A f-8-*H, = 5.^ ?}3L vfl o]e( propylene carbonate: PC), ofl^^l ?fJi 

til o]e ( eth yi ene carbonate: EC) , 7 Or -butyro lactone), l,3-^^4i^- 
(1,3-dioxolane), 4^1^H ^(dimethoxyethane) , i^Hi^hM 0 !^. 
(dimethylcarbonate: DMC) , i=H ^KS^iH H (diethyl carbonate: DEC), ^lfHli^KM 
(methyl ethyl carbonate: MEC), BflS-S^fc,] c 5 L^f <&(tetrahydrofuran: THF) , t^HM 
^#a>o1 = (dimethyl sulfoxide) ^ ^eH^s^-i" ^ ^l^^l 3] = (polyethyleneglycol 
dimethylether)^°lH ^°]S. l&<2{ -g-nfl^. A>-8-^cf. zl^zl ^fl-<§^ -g-nflo] 

e^fl- #*H>H A>-g-S r fe ^^91 
< 62 > 5EI&, ^ j7^] ji^> ^fl^ ##tb 3H£)6D ^>7l «J-«H1 14^ 

ails 0 1 2^#-§- ^jel^M] -n^l -H^-*} *Hfl;§ ^^-§- 3 °- 

S. ^ JI*fl JI^.x> *l*M^r ^S. $151, SE^ #7l Jl^fl JL&x} # 

€ ulSfl Jl^> oflilS. ^Ml S^HM^-^*! + <*)7H 

Aj-7] *l*l*|ji=. JL*x} 33*Rr 7)^# ^o]^ Cf 

*>-gr7>¥SH, -B-B17H9T, #^lM3)3lHlNMi=(PET) ^ p^ef -o] A}-g- 

<64> Aj-7] JL&Z} ^-^§1 *r^3^r ^M-, ?fl^^S] Af-g-Sl^ #^ 
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3#eM(VDF-HFP copolymer), «1 ©1 J= (PVC) , €1-5-2-^ ^>-§-^ ^ & 

<65> ^-71 #^1^1^ JL^l Jl^l- 7]^ ^ # 

^sL^, ^^n, ?M:€, tf^, .^*Sl-o]E =o] Aj-g-^n}. ZL^JL ^A$\ 

Jl^l JL^*}- ^^-g- S^l-^ 100 7]^O.S *>a} 2 ifl 

*1 10 ^^9J H}^^, gt^ ^al^Tfl^ 5 ^>-g-*Vcf. a) 7 )o\}*] * 

^^JL, 10 2^>Tr ^f- A^A^ol -g-^> 

< 66 > 3^ jl«-^> ^^-g- 2:^#<M -g-n]]^- Jl^T-f ^ S]f- 

-§-sfl ^ ©Hl^^li, N-flMsll-em, i=H^S# 

o>n]^, SIa^ oj-A^ A>-g-*]-cf. ns] Jl^l JL^*} ^-g" 

100 -f^-^l tfiS>o} 1000 tfl*l 1500 °J ?M hHMS'M, -g-nfls} 

1000 uln>o] 73-00^ Si^^o^ w.a> > ^ ^S.^^\ 

5^^, 1500 S^Rr ^-f^fe ?fl^ * ^ ^1 

<67> Jl^l i^-7,1- ^tfl^ ^-g- S^l^H ^-f^^r ?fl4i2=°fl ^-7>^ 3#<* 

^- -§^tb ^-?T"& ^"g-^ ©13 ^^-g- 
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S^*^ #^ 100 7)§o s ^ 5 vfl^l 15 ^^olcf. c^H ^ 

&*\)7} 91°-^, 15 2^Kr ^-f^ *flB)7> O^Tfi SU 

<68> trf^- ^fl-/^2] , ^^A] 

^.7}^#^^2}-olc ^ > jrj.tr}- Al 2 ifl^l 4^H ^?fl^ ^>l4^ ^^e^sH^Tr 

<69> x/zM + S = Mx/zS 

<72> ^Hjofl l. sl-^ 2a a^lsl^ ^7K^#gJ^_gM:^ A3i 
<73> (l) 4,4 , -<^l^el€til^sn^-(4 ) 4'-Ethylidenebisphenol)^ SMC^l ^]7\ 1:4^1 

. 4,4'-^l^e1^]til> 1 3sll^(Ethylidenebisphenol)(10mmol I 2.14g)# MC 40mL°fl ^f°lji °| 
-I- <M^-# wfl^oil^ ugz}-<£ t^, o^H 4^2] SMC(40mmol , 3.2mL# l^-^l ^ 
7>^4. ZL&lJL o] #-§-6fl^ ^Sjfe C12, HCl^ ^ -f^ 7)-it ^l7l*>7l ^«fl 

NaOH JE^^r ^ £ -£*]«H -fl^fe -R-^ 7>i» ^Tl^cf. 
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^ f*-^ %&^7\ ^#3534. 7<£ ^^Ml 5] 1-511 = (purple-red)^ jl^7} ^^S) 

Sl^ssH ^534. °1 ^Hr^-i: 2t> ^ 

^ jL^ifliJI (Elemental Anaylsis)* °]-g-*r^ ^^rSW. 

<76> ^3)., JLSflfe- 240°C e*H^ 260 o C^]^£ ^r*l# 

j7 *B^o.3. -^-^£]^cf. zl&Iji ^ ^ wl^-o] 

41.8:2.49:5.76:47.3.2-3. °1 ^43. ^.o> (Ci 4 Hio0 2 S 8 ) n til^jHBHisM^ 

(bistetrasulfide)7j]^-.°3. ^l^St}. (n=l or 2) 
<77> (2) 4,4'-^^e1^lal^sll^(Ethylidenebisphenol)5q- SMC^l #«l7> 1:8^1 ^-f 

<78> 4,4 , -^]€s ; l^lHl^^ll^(4,4'-Ethylidenebisphenol)(10mmol, 2.14g)# MC 40mL^l 

o]jl 8^£] SMC(80mmol, 6.4mL)^- l^r^H] ^ <g^-# wfl^<M ^H^^r. -fr^- 7 |- 
^» *\}7]*}7} $n ^^3.2] <$^-o\) NaOH e^-g- ^-^^1 -fr-^- 

A(Bisphenol A)*i^ jzlh^ j! <i-g- afl^ ^£.1- #£:J13. 

4,4'-oll^el^wl^2]l^(4,4 , -Ethylidenebisphenol)5!|- SMC^l ¥«l7> 1:4*1 ^-f^ tilJE^- 
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tf. o]^t\) -2L*fl«- °}4*r^l olllJ3l#S.2Hs.3. * , ol-i- 80*Cofl>H ^ 

<80> Aj. 7 ] ^ofl -go^ ja^o} *t$*\SXt\- t 

<8i> ^ ^jjJ-, ji^l^ (1)^ -B-a>^1 240 °C ^^S)^ 

260°C<^1>|£ ^r^mJl ^-ir ^ -B-x]^^r|-. 

<82> ^"71 S^H 45^- ^>^Afl j!^- ol-g-^ ^ 

<83> ^ ^3)-, ^-Ji:^r^:^}-4i:%^l H]-ir°l 38.36:2. 17:5. 51:51. uJ-El-^cf. ixj-e|- 

>H ^-g-*!^ ^^^.^># ^91^ (1)3] ^-fsf -§^#;gol (C14H10O2S 8 )n Hl^SaJ- 
^5j-olcoltq-( n =i or 2). 

<84> ^-7) ^S.^-b\, Sj-^ 23, ^i-^^^sj-ol^^ i-^^^ 260 °C all- 

ele}-. zz.e)ji ol^.^-^ <*ll#*l^ 690mAh/golJi(^3l , £ -g-^l %^ ^^-) ^ 
Li* ^>#^ 805mAh/g^£^>m. 

<85> tHd<m 2. Sj-*H4 3^-^ S^lSl^ ^.7>^:#gj^gl-o]^.^ ^lS 

<86> (1) tl] h<2\ SMC^l #Wl7> 1:4^]^^-. 

<87> ti]>i2)l-^- AdOmmol, 2.28g)l- ^H^l^eH-E. 40mL<^l ±r°)31 4^-^ SMC(40mmol , 
3.2mL)» l^Hl ^ <S## ^^ofl^ -^-7>^>^c|-. w>-g- l^-?i JE^X!^, 

«^ J1^7> ^3ftJl ^r-g- ^3 JL^^l Tfl (cloudy) ^ ^ 

^-#^1 *e)Jl, °lt JH^S}^ 7^^: ^^mcf. 
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<88> 7^ ^j^ofl aV-g- £fH-<*H i^^Cdark yellow)^ JL*\}7} ^sq&i}. °1 

jL^il^. o^^ji nll^s. *fl3*H^ 4^- <^4€ 80°C«M ^l^^VS^-. # 

<89> ^ ^jz}-, ^-71 JI^l^l ^f^£- 220°Ce*H*l ^z}^ ^^S]t^ 260°C°l]^i£ 

<9i> ^^^^34, ^hr^rir-thdi:^ ul^l 42.09:2.91:5.83:47.30.5-3. M-e^e}. 



<92> (2) wl^^m AS]- SMC£) l-«]7]- 1:8^1 ^-f 

<93> SMC^ ^H-^lM 8^(80mniol, 6.4mL) ^Sj-^ ^ ^l^^Jl^, (1)2] 7|-f 

<94> ^"71 51*1)$) ^-^^^ o] ^li^^Afl j7^cq 220TCe*HH 

^-Aflo.^ 260°C^l^l£ ^4^- ^4&4. 

<95> -^-71 Jl^ll- ol^-^l-o] wHl ^4^, ^:^r^:<iV4i:%^ 

39. 87:2. 75:5. 90:55. 77<>1&4. oIe^ €4i ^ ^4^-4, ^-gr^ ^ 

-2.*}» #<tf*fll- all, 4^ (C15H12O2S8) n 4^4H4-£44^-(n=l or 2H4. 

0} s)-44 30.3. 5.44^ £.7>^#el^4°l^ ^l^-g-^ ^1^1^ 670mAti/g°)3.(*m 

4 -g-^Hl «7l7> Li# ^>#^ ^-'Hr 780mAh/gol4. 



<96> ^flofl 3. 5144 43. S.44tt JL7}:n#&1^4 0 1^4 *\]2l 
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<97> Ti-*M^ 500mL -Sl < y-«Hr7H a| C 6 Br 6 (Hexabromobenzene, 4mmol, 2.206g)s}- 

*K Sulfur-atom) (6. 4g)* <#3.^\ o>(240mL) ^*flSHH 100 °C , 400rpm°-5. 24Al#^°> u> 

<98> 24^1 ^> yv-g-^Mi «>-§- 80°cs. silt!- ^ ^^^-§-7]^ <y^ofl 

w-l- ^r-g- #S.q<>> ^-fr<^ *H£-g-A> ^o.s nflig 3!#3.eH *= 

500mL7> %o]^ il ^e#e}-i£lofl ££4". 

"ri"l, o'i "-pis-si: e. -jc. — i - i — o — i ^ i "i a - 1 - i " i s. "ci '-ci ~i o s ' i -p , -"i 

# ^H^sKcannula)!- °l-g-*H ^^^4. °1^7fl <^3)-*H ^ 

<ioo> n ^3if, ^-71 JL^)^- 136°C°1H 99.00%, 156.43°C°1H 98.00%, 183°C^l^i 95.00% 

4\ #^°) ^Ji\*}5L, 300*0 <*IM 25.76%S] #ff-#o| ^t^t). m 

<ioi> *Mg, ^l^ei# °l-g-*V ^^Hf #<>r&*r lb£r^! JL*I)# ^llM: 500mL, ^»H1^ 
250mLS Afl^*H 6 ^M<>} ^w.o] «-a>i-^. Jft>\fmt\-. o]^- 

£ iq-Bl- ajz^j) «.^-o. 60 5*1 # 22^^ SL7}±^ 

= i.07g^r <a^Jl °1§ ^-g-*) S}£th 

<102> ^li ^ ^azj-ofl 0.68: %, e^: 11.56%, ^h: 0.32%, 

90.00% SL3. v}^9) ^ ^ ^ ^£oj ^7fl^l^V ^Tflwl^oj 11.56: 90°] 

B.S. &±.±r 67fl7> ^^^S. 187fl7> §^R>4^ ^ ^ 

<103> gffiq 4S. 5.*}£{±r -^7|-^l-^-^4o]c o] ojj^. o l€ . -§-^ 1250mAh/g°H, ^ 

^ ^.7>^#^^sj-ol^ ^ ^oj q.52% ^l^Jl ^3(T m ) 
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3Z)£17> 116. 9*C ^ 122A°C°\)*\ 44-#32, £-3fi4(T d ) 437} 223 . 3 "C ^ 275.9°C<>fl4 
£35 (onset )3 44?!: £ H ^444 SU4, 

<104> i 2^r tM3°fl 36(| ^fls^ _2.7l-^#4'£44^4 GC-MASS £4 

44 444. ojl- ^-S^, #7j j2.7]-^4-M44^ 84 ^ 4^4tt 4 

-a- ^ 5^4. 

<105> ^-7] 0.7>i = .#Sl^2fo]l=^- ol-g-^H 4# 44 # ^4 4^* ^44 

gjl, ^ 44^ £ 34 £4. o] ni] 2:4^ 2:71 *t| 0.25C ^4, 0.5C y o V 4-|: *V 

<106> £ 3# 42:44 , 4^ 444 ^-g-^ 61 675 mAh/g, 0.5C ^-g-^ 610 

mAh/g^r 44^4. 
[^44 jM-I 

<107> o]^6\]A] ^C] 7 s}44 2 ifl4 44 ^ 7 >i^l-E)^4ol^.^ 7>^-*> 

4^4 -*Hr44. °1 4 4 ^.7f^#4^44^ ^-1-^3.4 4-g-44 -g-^ ^ 4 

4# ^H34 -f^tb 2V^4 -¥-**A -^-fi- 5fe 4-§- 44 ^-4 4# 24 44 

# 7fl^r ^ &4. 4 4# 24 44^ ^-4 1.5-1.8V ^4 *M|tfl ^4 44 ^4-§- 
jis 4^-44 4^-g-, ^-g-, ^4 4i^4444 ^Hl -g-g-^4 £ 

ji 4^4*^444. « v ^4 4# 2444 tfl-g-^. ^ jl&<&^7} 7^s}es. 

444^4, 4^4, 4444 ^4 -as. ^-4 434~§- 44°fl ^ 
<ios> 444 2 ifl4 44 ^-7>^#4^4o] = ^ ##t!- ##444°11 44 
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^ ^Al^7> 7>^*>cf^ ^ #o]x%. nJ-sH a. 1^0} ^tb/l^ 
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